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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve collasability of a mold after casting while attaining its high mechanical 
strength and further to improve the dimensional stability by suppressing the thermal expansion of the mold. 
SOLUTION: A mold is shaped by using a binder composition for a mold containing a binder and a collasability 
improving agent as essential components, in which the binder is composed of a resin composition containing a 
triazine derivative and phenols, and the collasability improving agent is composed of one or more kinds 
selected from the groups consisting of phosphoric ester, a halogen compound, organic carboxylate, 
thermoplastic resin, glycols, alkali metal nitrate, amino acid and amino acid salt. 
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7x7 -)imic 7 fr n - JfcHaEJfcS 7 ;l/*;Wk 

U\> MfH^e^Jt^ l *»T»tt7x/--;l/H±0 
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8- 1 8 3 8 2 m^m^Tr^nr^^^^ic, 7x 

(P) CM) t<o*)iit (P/M) 

4. 0-19. OOBSH^ ^7x/-;V (P) Stf 
(M) t^7;l/fkK (F) to* frit 

{¥/ (P+M) } 3bM 0. 4 5-0. 7 50fgB£4 
££9^, 7x/-;K ^^^X Is&Xf&frkTfrT 
30 tF^U8tfti!M^TpH4. OfcCFfcLfc 
«»TEJS«^T7xy-;l/ • ^75y«»l6«l*B 
ii-T ST^ffi. *fctt#fflflS5 5-10 8 4 1 S^fflJc 

^;l/A7;l/ft Koig-&»»«:, p H 8 tc4 s <fc o \c?m 
{tJjfrzsVhZmnl,, 9 7X)^*3^TSMEJS^^fc 
*&tcy#^-y^S!7x/-;l/«Bii:*yx^uv 
yj^-Mtet, JSEBiTk-T Sc^CcJ;D7x/- 

4 3 6 1 3^$B^fH«^nTl^cfc9^. 7x/-;l/ 
40 £*;Uvy VfcTkKfk^^^^t^rS 0°CT*El£2^ 
fdSs Ki«Dx.tpH3. 5tcU C©E*tlWte^9 
^y»T8 5°CT6 o»E*S**fc-5*, imvct 

YVVl**lB7LTft®irZ>Ct\C&K>7±;--fr • 

^vttBSSBt-raTSrffix *ft«»BB¥9- 1 2 4 8 9 

•CSTjjlLftft, 1 8 0 e CST2^MtT3fiTS<l 
fcteckDBbkU S 6 Jc«ffT-C*E*S07x 
^S-T^ciitc^ t), 7x/-;V'^7ry®i«l^ 
so SffiftHteioTff^ns hU7^iift^7x/- 
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[00 2 7] *8SHfci3^T, MJ7^VSSSM*i:7x 
fifc*;l/A7;l/rfc K*H*PO?»te:j;OI6*RlS«# 

f;V7iy-^ /-;l/7x/-;K t^;l/7x7- 
;v&H<07;i/*;V7x/-;Wg, tfX7x/-;i/A, tr 
X7x/-;i/F, t£X7x/-;i/S, ^ 

7^/7x/-;i/fc£*W&n5o #fc7x/-;k 

tUV-MZ, ±f27x/-;l/a<0*T*feJ:tttW$fflT 
$50T!fSLK #3gW£*5^T. 7x/-;M8flg, 

s fc u h y 7 vkw* 1 7 x / - Mk t (onm^mm 

SSW^tLTt^ ^7^X 7-trh^7t^X ^V" 
^7t^X ^>77;l/^ *f-/1/$/72U-K x*;l/ 
->73*u-K 7-fef-JV$'75*u-K ttfts/77;i/& 

^<^^y, ^yy^7-t^vti N jt<jafflsnT*Djt 

[0028] *^jc*5^t, »*s#j*:LT\ MJ7$> 

yR##fc7x/-;l«i:o#at&WB (C) £7x/ 
(P) £KO@B£itti\ MJtT'C : P = 9 9 : 
1-1 :99,#£L<&70:3 0~10:90££ 
*V5 0 by7^vK»f*l:7x/-;i4Slfco*»&»ig 

7v ? yf^?# (T) i:7x;-;W (P) £f£i2£J± 
W\ SfiJtTT : P = 9 9 : 1 ~1 : 9 9. #£L<& 
7 0 : 3 0-1 0 : 9 0££ft3 0 h 1 J7> ? vR»ft:© 

ffc *5j:tf7x/-;I/»B*g^LT4S»BlB«** 
h 1 J7^yii«:i:7xy-;^^^i 
^ttlli (O tby7s>yRSH* (T) t7x/-;W 
IB (P) tvm&itit, ffl&m oom»©5*, c 

tfl~98fiSSP. Ttfl~9 8S«k Pffl-98 
»SSP> #£L<ttC#5~90»MI5. T^5-90 

[0 0 2 9] *3^te*^Tfflt^6ti*«Wttlfll-UW 
te, yyixxf/K /Nayyfk-&%, 
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ft 75/BL **tf75/W«fr&a*»fr63itfti 

s i asfc«2aw±T**5o y >iixtMiwi 

tLTti, b'J^^l/^X'N-K h'Jxf;l/$^- 

K mj 7*71/**^- K by*^;i/*x^-K 

hyx^uayatr;l/^X^-h, h'J7xxWX^ 
-K b 'J *uy;l/*X'v-K hU*5/U-;l/*X^N 

xyl/sfcX'v-K 4^U-;U5>7xx;l/*;*^-K b 

y^y^x'x-K hy*f-;b*x*v-K byx 

10 f/'JM^-b, b'J^WOl'^X'v-k b'JX 
^dux^x^n- HOEU >8xxf ;i/ ; MM 
fMX7 7>fhx by 7^X77^ K hU7x 
xMX7 7^h, h'JX/x;I/7xx;HX77^ 
K hVX^nuxfMX7 7^ h$<DWV VBMJ 
XXf;b;^WtX77-fh, i/Xf;l/7^X7 

r^K ->7f;l/7tX7 7^ hStDi'J^xxf 
;V ; 7^;l/*x**-K ^ (2 -x^;V\*S/;I/) 2 
-xf;l/^\+->^*X**- bUcO^X^V^xXx/l/ 

20 [0 0 3 0] /Nayy{b^tf0^f*&'J^bT«, ttfta 

*^fb/^7^>«> *wt<yxfux *^ft 

tx^X 1, z-^ot-s-^p;^^ 
1, 2, 3-by7"n^yn/^y N f h77P^^ 
>\ ffi^ft> ? 7xx;K r h7 7P^t:X7x/~;V 
A, f-b^> r n^7j<7^;^ ^y-^n^v-g 
V. ^7a^>^nFf*X ^7d^^dd 
30 f2w\*Vy, x^Wfcx b^^n^eif X7x/-;V 
A. ^Dt**^^ xXf ;K b 
iJX^PP7 P Dt!WX7x-hf^W^n^ £ 

y ^ AHo^fi ; mtsft b u ^ ^ n 
&a<og&isi£, 3A>i», 

7*y;MW»*tfW6ti*. »Rrffltt«iSO*#ffilh 
LTti, t^x *'jxxt;k >fvxfi/y^ja 
40 #yxfl/x *UXfUy|W5h5, 

[0 0 3 1] ^yn-^aoRWtWfcbTtt, x^U> 
^)ja-;K ^aifuv^yn— ;K ^xfu^'jn 
byx^Uy^y 3-;l/S*Wf6nSo 7;l/* 
y^JR5H»ttO*(*«lf:UTW:, 5HK*y»>A, Soffit 

by*A> F^yf-^A^w^n^o 7^y^o^ 

*«tLTtt, 7X;^7^A 7X/^^>^, 7^x 

> N 7;V^x> N ^fVP>fS/X VVisy, 

y, ?)V&s.yfo iy^y, ^x-r^x -feyv, f- 

D+^>V> ^ni/X by7 P b77V. hUtxX ^ 

50 yy> txf^x 4-tKp*^pyx *-tH 
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x ys>7, v4~>ym' i mtfz>nz>o 7s./m^<om 

mit LXlt, 757&©7;b*y£JIfi£ftti7;l># 
U±Si&JSffii:LT, 7X^7^>i?*U'i7^, 7X^ 

*mi&^mm7)i¥-y, mmviizzym, mrnvi; 
ym ; 7^;i/xxf;i/t LT1£7 5/&©x^;ux7 
f;^^f;HXfjH ; *3<ttf^-£D7;^vxx7;i/ 
©ig&igH*WSft3. S5>*Cs ^;l/^~y^7^ 
-^W^ 5 yWJ Vy. ifv 'y^ifv -yymtf3b 

[oo3 2] ^mnmmm^mm^mi, mmms 

Win LfcCtlcZ S lm®&<D&g®$ktf*+ftX>& K> , 

m% 1 0 OEMSMdhfLT 1 ~5 OSSg|5©i6Bl*u # 
tb<ti3~2 0fiS3i5Slg®iiD$n5o S/c*%B^t 

?y±i-y7vy>f®L ®mm±$L mmm. rmmz 

[0033] '*mn<ommRmm&, *?sl< a. 
ittt? ©Sffi ic ft£ti§tt&$ji§/£4b s ft a tt^§ij^M?s 

T'#5o gy^tf, K5-f*-y hn-hS, -tr5*>yhn 

bTt-fclA, S;fc> M&bftiWdiS-y (WW 1 0 0 

1 ~3 OlfigpgsftO-rSC fcli^aofc*3t)T'*§, 
[0 0 3 4] *5fflH»«:A*Ufx StfTffcSifekttfiB' £ 

b bfctt^s-SSfcaottlSffli: LT h y 75>yS»{* 
fc7x7-;MK©#i6&«J8§, s&s^tt h VT'yymm 
f* 1 7 x 7 - JURDftttftflMMB * / * ft it h y 7 'J 
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1t*«fi»*«S!3W»6n6. <:©£•? lcbT»?>*lft§l 

^t* fcaw*tt««fi»-e* 5 > s ft <^© 
r/sm^sfetaoti^jhsnso £ft> ftic [-nh- 

CHz-7x/-;U] [-NH-CH2-NH 
-] tift& fc^O* [7x/-;l/-CH 2 -7x/- 
;V] ^tS<0-&H-»C^46S t-NH-CH 2 -7x/- 
io *£-&&©¥i3|iJ#tf 3 0 ~ 8 0 %T'£ K> * 

(Mn) ^300~80 0T'$.5i:i:fe{C> Sffi¥ 
i3#?S (Mw) tgtW-mTM (Mn) fcOJt (Mw 
/Mn)*M. 3 0&Tfc^9$frlxtt«: ; frf 57x7- 
/!/• h*J7^vMllfi^«HMm«, j»*tttt?if5b 

igtt«?5,ic[6]±-rSo set, ±C»ttffl%^-r57 

20 x • h 'J 7^xSi»{«ttt&«tfli%, 7 x 
ttffi. $ftti7x 7 - ;Wm« <fct? h y 7-7 ymWfc, 
feS^{i»1Hit^±ffi(Da5H^T**57x7-;U • h 'J 

m&ttm&VZZtt&lC, ±EWttffi*#-T57x7 
-;V • h >J 7^^^tt^mfll^#ffiT'ffll^c^ 

»cj±^t, 37 bttimxzz, t^sm&tiWztxZc 

T»i8T*D, ±CWtt*** , r*7x7-;U' h'J 7 
[0 0 3 5] 

UTs Rf*Wft*»fi9%^LT*»M©«!i* 

fc sfcftssw i ~ 7 At; jt«EW i ~ 3 ximm&m 
mtLxy^yti^yv yVftteWtoiLit. **3, gi 

[003 6] OttWdl) 7x7-/H»BfchU7S?y 

7x7-;l/9 4 0. 0SSSI5, M3 7S 
S%©*;l/vy v5 6 7. 6Sfi», feitfSJESWigt 
LT->^7^9. 4SfiSI5£)fiff i PLTA*U «lffba*« 

(»i oo°c) tea-r*ST»'<fte»ML 
ft. aBKasfcaLTfr6 2i^iiBfliat5iE:«*x ^es 

so fS» y S5fc*aTT»IK*S«*f?oT7x7-;l'«BB 
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P i &tc, i o ofifigf5co7x/-;uffi81P l 
fcflLT. *73>2 0MMk ->7>*-y7'y 

$«tt|S]±i?J£ LT ^;b* 5 yggT" b 'J 7 A 3 SfigP* 

[0 0 3 7] (StB»tW2) jS»IOHJKrffifc:J:S7x/ 

ft 

*SS0IJl fc|S]«l©gB»C, 7x/-/b9 4 0. ofifi 
35, ^75>20 SSSP, tig 3 7 ag%©*;Uv 'J V 
5 6 7. 6fiSg|5, M(f->a^i9. 4 agSPfcfitff 

LTAtU fltitltttf&ffiHUt («1 oo°o \cmt 
5 $ fc#fi 1/fc. «l»L4tf 6 2 , 

;b- by75>vB*fl#«GWBC 1 
0 0 agSfl© 7 x 7 -;b • h y 7 S> yg§i£f*«i&i£1tJlli§ 
ClfcttLT. ->7y*-y7'JV^Jt LTy-757 

t ^/u * 5 ymt h v 7 a 3 m&^zma Lm^Lx, 

«SB*J*»fc. **MiJTi#?.nfc7x/-;U- hU7 
-»K»»«^WfliC 1 fc"3V>T, 13 C-NMRSftg 
ic&iT [-NH-CHz-7x/-;l/] [-N 
H-CHz-NH-] *S£ % &&Xf [7x/-;V-CH 2 
-7x7-;b] *S£©#fiEffift£M£U *n-?tl©£ 

^JtfclWLfc. »Jj£»ca:, B**TF«aSija« tjn 

m- l a 4 o os&tta&iigtij *«fflLfc. *©ts 

SR. *Bd«©£fHCi5»S [-NH-CH 2 -7x/ 

*a£S©ffl£tt3%T?*^>fc. Sfc, 
?g (Mw) , feitfSTH^I (Mn) £\ ^V- 
«5S#tt8IB3iG P CSS l"H L C - 8 0 2 0 J Zim 
L7fc 0 JgffJStf^B (Mn) 1*6 7 0T* 

«fi¥^?« (Mw) ttW^^g (Mn) t 
©J± (Mw/Mn) t±2. 2 7T'$>ofc, 
[0 0 3 8] (^W3) Jffl©»3i#i£fc:J:S7x/ 

ft 

Bfi3 7li%(D*;WJ>8 1 gSgBSriJD*., 8 
0X:$T'#fiLfc„ 8 0TCT?1I$HEJ&S 

7-;i/3 2 oSSgp^n^., 2 BSRKBi^JfcS #fc. c 

©KJS&fc7x7-;l/8 4 6fiSSP**P^T^JETtfe 

i/^TiJM^^7-/vSfS*5<};a : a)i7j<^L,** , 5» i sot;* 

x7-;b • b U 7S>:4HW#ttia«»C 2*»fc. * 
1 0 0aggP©7x7-;b- by7s»B§llttBffl 
£B81C2k:*fLT\ ^y^-yyyv^SWtLTy- 
7577atf;l/7;V3*->->7y lSSSBv jfi*txlRl± 
mt LT^;l/^ b U "7A3fi«»*SiinUg£ 

LT\ tttSftJ«W!:. 3t*WWT?#6*lfc7x/-;U- 
b y 75? vR*fl#iltaWflBC 2 tco^T, ±1B**W 



20 

2^|SltttcLT [-NH-CH2-7x/-;H 
[-NH-CH2-NH-] fccfcO* [7x7-/1/ 

-CH 2 -7x7-;l/] *££©#&£££, ag¥£# 

^g (Mw) feitflSTEtf^g (Mn) fciMgLfc. 

*©&*, &m&$L<D'&mc&tb2> [-NH-CH2- 

7x/-;U] *§£•&©*]•&« 7 0%T&o ft. £fc, IS 

(Mn) 1*4 7 0T'£D, SST^^fi 
(Mw) ttiWttffrm (Mn) £©Jt (Mw/Mn) 

li 1 . 1 OT'&ofco 
10 [003 9] (H6E0IJ4) 7x/-;b- h'J7->*y^ 

fUKMMi t7i 7 -;HMi £ ©fl^Biffi^ft^ffl 

mmm i T?»6nft7i/-A«i p 1 © 5 oissb 
20 -&«siis^ft^?>^§ite!g»ij 

*SS0!l 1 7?f#e.nfc7 x P 1 © 1 0 0 SSSI5 

^y/msyi oassp^:, «>^y*-y7'jy 

^'gijt LT y -7577D t!;l/7^3+->->^y 1 fig 

[0040] (nmi 6 ) mznrnm 4 1 *vr. jw* 

ttift±«* U y|£ b 'J 7 x^;b 1 0 MBBteSaELfcflS 

(*SS^|J7) tufa*SS^J3tfe^T, fifl^14l6]±SiJ^^ 
30 bv7n^tfX7x/-;UA 1 oagSPt^ML/^flSli 
little LT, ste^M^ft«#7to 
[0041] (*MiJ8) tijfH*SS^J4 tfe^T, W« 

nfc7x/-;bffljip i ©5 oaggpt, mmm3T*m 

5tXfc7x7-;b • b y 7^yS»«*«^«flic 2 © 
5 0agSR^Jra^., S-&LTtt^J^#fCo 
[0 0 4 2] 

(Jt«W 1 ) 7 x y-^HBK* 6ft SttBffJt^RW 
40 SQMl fcraatLT7x7-;H«BP 1 fcfifc. ^ 
tC, 1 0 0afiSI5©7x7-;V«)3gP 1 tC^LT, 
V7J -y 7y y^Jt LT y -7 57 7n tf )V7)\>a**/ 
-y^yiaggP, Wiitt|p|±S'J^bT7 i b'77a^lf7 
7x7-;bA i oagSB£i&taLig-a-LT\ ite^iJIM 

jDbftVflfittlltitttT, Ste^»J^»fco TfttaS, * 
MOl i: Uttlc LT 7 x/-;b^aiP l *fc» 
l ooagSP©7x7-;HSSIP l ic»bT, -y^y* 
so -yyy y^SiJfc LT y -75 7 7n lf;l/7;l/3*i'->7 
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[0 0 4 3] (ttm\3) tfX7x/-;UAgft7x/ 

nmmi tm®<Dmmfc. 7x/-;w 5 2. 

Si5, fX7i/-;l/A4 5 6. 0«i«fi3 7I 
;1/VU y 5 6 7. 6SSS5. fc^O-'&Efe&jgt LT->a 
7iS?9. 4SS35£*ff i PLTAn, fit#L&#e>J§tffiti& 

IS m\ oo°c) »ciI-rs$T^t#rULrfco BgrjSia 
i£u:«LTfr£2fi$fflJi?fi£{S£-e. mgfcfo^ 

IcKSTTKTkSfE^ff o T^1$7 x / - ;HWM P 2 * 
ftfc. 1 0 0fiffig|$©gtt7x/-;MtfllP2tC 

ftLT. i/7V*-y7'J V^JtLTy-7=y7Dtr 

[0 0 4 4] (Ui?V3-f'y K*>K) 

l 5 0°Ctc*n^bfc77^y-^-vFl ooSftg|»c*f 

«5S ( 1 ) : &rt8l£F^ (%) = (: 
[0 0 4 6] {fflm&DWm ±IST?»7fc^U^>3 
— r-y F"9"V F£rffll^TiIg2 OmmXil? 5 Omm© 
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9-vf i o o issued l to. laagp^tD 

U gfc&SH&U ^iS*T*^giLT->x;V*-;UFSI 

[0 0 4 5] (rX h tf-Xcof^SI) ISS<D$Jgtt£fF 

^n^tXffl^TrXhtf-X^rf^SILfc,, Tftfr^ 1 
OmmX] 0mmX60mmOllDMS?:lt\ 2 50 

fcrXMf-Xt Uco 

IJWMtOSWfi} COi^tcLTfi^nfc^xXhfc!- 
X^7;l/5*f;l/T'^, 5 0 0'Ct5&Xf4 0 

(i) cn^w«tt©j§ift 



mw&m/wm&m) xioo 
TIB* 2 ic^-r. 

[0 0 4 7] 
[Si] 



0 0 0tX3»iOil 
















SISKIN 








PMOO 








C1-100 






// 


// 


3SH60J3 


C2«100 






// 


tt 


StBH4 


C2-50 




PI -50 


// 


tt 








PMOO 


// 


tt 




C2-50 




PI -50 




if 


S8HffJ7 


C2M00 








it \ 


JBB0J8 


C2*50 




PI -50 












PMOO 


Thp7att f ^xy-il/A-io 




fcUK0U2 






PMOO 






tbW0»J3 






P2-100 







50 
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CH2] 







tt«fl] 






2 


3 


4 


5 


6 


7 


8 


1 


2 


3 


«j|ffi3Sg(Mpa) 


5.2 


6.9 


8.1 


B.6 


6.7 


8.0 


7.9 


9.1 


4.0 


5.1 


4.6 


500*0 5ft 


2.5 


2.6 


2.8 


2.9 


2.6 


2.7 


2.5 


2.9 


3.4 


4.6 


4.1 


10ft 


0.2 


0.3 


0.3 


0.3 


0.3 


0.3 


0.3 


0.6 


0.8 


4.1 


3.6 


15ft 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.1 


OA 


3.5 


3.2 


4oot: 10ft 


2.5 


2.5 


2.7 


2.8 


2.5 


2.5 


2.4 


3.0 


3.5 


4,7 


4.2 


20ft 


0.4 


0.5 


0.5 


0.5 


0.5 


0.5 


0.5 


0.7 


1.1 


4.4 


3.9 


30ft 


0.0 


0,0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.2 


0.6 


4.0 


3.4 


























soot: 5ft 


40.3 


37.7 


34.6 


33.7 


38.8 


33.8 


31.6 


31.9 


85.0 


90.2 


89.1 


10ft 


3.2 


4.3 


3.7 


3.5 


4.5 


3.8 


3.8 


6.6 


22.5 


80.4 


78.3 


15ft 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


1.1 


10.0 


68.6 


69.6 


400t: 10ft 


40.3 


36.2 


33.3 


32.6 


37.3 


31.3 


30.4 


33.0 


87,5 


92.2 


91.3 


20ft 


6.5 


7.2 


6.2 


5.8 


7.5 


6.3 


6.3 


7.7 


27.5 


86.3 


84.8 


30ft 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


0.0 


2.2 


15.0 


78.4 


73.9 


<*) 
























700*0 3ft 


0.70 


0.51 


0.54 


0.58 


0.63 


0.59 


0.59 




1.16 


1.20 


0.98 


1000*0 3ft 






0.58 










0.66 


1.18 


1.22 


0.99 



[0 0 4 9] 

mm® s it ttttts mm znz, *?m<»®mm&m 

t-Jl/FfflWtLt»lt?fet), Sfc [-NH-CH 



!-7i/-;H [-NH-CH2-NH-] S 

fejctf [7x/-;V-CHz-7x/-;V] 
»©-&H-fc£*S [-NH-CH 2 -7i/-;H *S£ 
®L<D¥-m\'&tf3 0~8 0%T>&K), tW*3fr?B (M 
n) 3 0 0~8 0 OT'&Sfctt,^ M¥J9#?« 
(Mw) t&Wfr^fi (Mn) tOtt (Mw/Mn) 
tfl. 3 0J£t'FC*S7x/-;l/- hUTS^VlUMMt 
M^ttBitts >-x;i/*-;u FfflttttSyi LT#$SbT?£ 



F£— 4E092 AA01 AA02 AA03 AA07 AA21 
AA23 AA26 AA28 AA33 AA41 
AA45 BA06 BA08 BA09 CA03 



